Scleria striatonux (Cyperaceae), a spice traditionally used in Cameroon, displayed an antiplasmodial activity. Two new sesquiterpenes, 1 (sclerienone A) and 2 (sclerienone B), have subsequently been isolated from the methylene chloride/methanol extract of the rhizome. Their separation involved a combination of methods including repeated silica gel open column chromatography, Sephadex LH-20 and semi-preparative HPLC. Structure elucidation was achieved by means of chemical tests and extensive spectral studies.
The Cyperaceae (sedge) is a large family of mainly perennials, and a few annual, grass-like herbs. The family is distributed in all parts of the world, but more especially in damp, wet areas. Cyperaceae is closest to the grasses (Gramineae) due to similarities in habitat and appearance [1a,1b] . Previous chemical work on the Cyperaceae has led to the isolation of antimalarial sesquiterpenes from the tubers of C. rotundus L. [1c] . Furthermore, have reported the isolation and structure determination of corymbolone, an eudesmane sesquiterpenoid keto-alcohol from C. corymbosus (L.) Rottb. However, the family remains poorly investigated.
A survey of Cameroonian plants for the evaluation of antimicrobial activity revealed that Scleria striatonux (syn. S. striatinux, S. woodii) possessed a very significant inhibitory activity [1e] . Traditionally, the rhizome is used in some parts of Cameroon as a spice. The plant decoction is also administered to patients with fever. As part of our ongoing antimalarial drug discovery/development effort, we embarked on the phytochemical screening of the Open silica gel column chromatography of the methylene chloride/methanol (1:1) extract using n-hexane, ethyl acetate and methanol in increasing polarity afforded several fractions, which were pooled on the basis of their TLC profiles and rechromatograhed on Sephadex LH-20 (CH 2 Cl 2 ). Preliminary LC-UV analysis of the identified bioactive fractions from the latter separation procedure, revealed the presence of compounds which display UV spectra with one maximum around 220 nm. In the LC/APCI-MS analysis, a base ion recorded at m/z 265 for the main peaks suggested the presence of either isomers or compounds with the same base structure ( Figure 1 ).
Subsequently, two new sesquiterpene isomers (1, 2), named sclerienone A and sclerienone B, respectively, have been isolated using semi-preparative HPLC. Structure elucidation was achieved on the basis of chemical evidence and extensive spectral studies, using routine 1D-and 2D-NMR spectroscopy ( Table 2) .
The NMR data recorded in CDCl 3 showed similarities in the spectra of both compounds. The 1 H NMR spectra of 1 and 2 revealed four methyl and five vinylic protons. Fifteen carbons with two carbonyls and one vinylic moiety were deduced from the 13 C NMR spectrum. Two of the five vinylic protons constituted an isolated α, β-unsaturated ketone (enone), which was suggested on the basis of chemical shift values at δ 6.80 and 5.90 for both 1 and 2. Also, the presence of three vinylic protons was suggested from chemical shift values for both compounds with coupling constants of 11.0 Hz and 17.0 Hz, indicating cis and trans coupling, respectively. Connectivity between these protons was visible in the 1 H -1 H COSY spectrum.
The vinylic protons on C-1 and C-2 showed HMBC correlations to C-3 (δ 80.1) for both compounds. The methine (C-6), had correlations with the carbonyl group (C-4) at δ 212.2, with C-5, C-7, and C-11. This led to the placing of C-6 adjacent to quaternary carbons C-7 and C-11. The methyl C-14 displayed correlations with C-7 and C-8, which suggested that C-6 was linked to C-8 through quaternary carbon C-7. A geminal relationship between the methyls C-12 and C-13 was deduced from their correlations with each other as well as with C-6, C-10 and C-11. Thus, C-6 was linked to the carbonyl group C-10 (δ 202.7) through quaternary C-11.
The difference between compound 1 and 2 was established via selective NOE correlations. However, it was impossible to assign all stereogenic centers. The poor quality of hydrazone crystals obtained from the reaction of 1 and 2 with 2, 4-diphenylhydrazine could not be submitted to X-ray analysis. The in vitro antimalarial testing of these compounds on the chloroquine-sensitive (NF54) strain of the Plasmodium falciparum parasite gave IC 50 values > 1000 ng/mL for both compounds. Consequently, we conclude that these metabolites are not primarily responsible for the antiplasmodial activity of the crude extract.
Recent publications [3a-3c] evaluated the antiplasmodial activity of natural products with amphiphilic character. However, the weak or moderate activity of apolar terpenoids may be related to an indirect effect on the erythrocyte host cell. Thus, the on-going search for the active compound(s) in Scleria striatonux and the Scleria genus should focus on the isolation and activity evaluation of sesquiterpenes containing polar groups. Compounds 1 and 2 might be converted into peroxides the activity of which could be of potential interest for further investigations.
Experimental
General procedures: Liquid chromatography was performed with a HPLC system equipped with a binary pump and photodiode array high speed spectrphotometric detector and autosampler, all controlled by the Agilent Chemstation software (Agilent, Palo Alto, CA, USA). A Waters Symmetry C18 (15 mm x 4.6 mm i.d.; 5 μm) column was used for the separation with MeCN-H 2 O (0.1% formic acid) as mobile phase; the separation employed a stepwise gradient that began with 5:95 (MeCN:H 2 O), changed to 40:60 after 10 min and ended with 75:25 (MeCN:H 2 O). The total run time was 25 min. The column was washed with 100% (MeCN) during 5 min. The flow rate was maintained at 1 mL/min. APCI-MS detection was achieved in negative mode on a Finnigan (San Jose, CA, USA) model LCQ ion trap spectrometer equipped with a Finnigan APCI source. The APCI parameters were as follows: heated capillary temperature, 150°C; vaporizer temperature, 360°C; discharge current, 5.0 μA; nebulisation gas (nitrogen), 90 psi. In source collision-induced dissociation of 15 eV was used. TOF-MS experiments for accurate mass measurements (resolution of 10 000 FWHM) were conducted on a TOF LCT mass spectrometer (Waters, Manchester, UK). The ESI conditions were as follows: capillary voltage, 2800 V; source temperature, 120°C; desolvation temperature, 200°C; cone voltage, 40 V; desolvation gas flow, 600 L/h. MS scan time: 1s + 0.1s interscan delay. Sulfadimetoxine ([M-H] -309.0658) was used as lock mass calibrant (Aldrich, Buchs, Switzerland). 1 H-and 13 C-NMR spectra were obtained in CDCl 3 with a Varian Inova Unity 500 spectrometer (499.87 and 125.70 MHz, respectively). Complete assignment was achieved on the basis of 2D experiments (COSY, HSQC, HMBC) using Varian VNMR software.
Antiplasmodial testing: The S. striatonux crude extracts were tested at the Walter Reed Army Institute of Research (WRAIR), Washington. DC. Compounds 1 and 2 were tested at the Swiss Tropical Institute (STI), Basel, Switzerland. The method was based upon the [ 3 H] hypoxanthine incorporation assay, previously described by Desjardins et al. [4] and modified by Ridley et al. [5] . Chloroquine, quinine and artesunate were used as positive references.
Plant material:
A sample of S. striatonux rhizomes was harvested in Oku in the Northwest Province of Cameroon by Dr Claire Wirmum. The plant was identified with the collaboration of botanists at the Limbe Botanic Garden and the National Herbarium, Yaounde. A voucher specimen (No. 32235/HNC) has been deposited at the National Herbarium, Yaounde.
